Abstract Fostering children is common in sub-Saharan Africa, but few studies examine these children's mental health needs. This study investigated the impact of living in a foster family on the mental health of HIV-positive, HIVaffected and HIV-unaffected children (n = 681 aged 10-17) in rural Rwanda. Regression analyses assessed the impact of living in a foster family on mental health, parenting, and daily hardships; multiple mediation analyses assessed whether family factors mediated the association between foster status and mental health. HIV-positive children were eight times more likely to live in foster families than HIV-unaffected children. Being HIV-affected was predictive of depression and irritability symptoms after controlling for family factors. Controlling for HIV-status, foster children had more symptoms of depression, anxiety, and irritability than non-fostered children. Positive parenting fully mediated the association between foster status and mental health. Mental health and parenting interventions for foster children and HIV-affected children may improve child outcomes.
Background
In many parts of the world, the combination of HIV and AIDS, conflict, and chronic poverty have left thousands of children living with caregivers who are not their biological parents. In Rwanda, it is estimated that over half a million children have lost one or both of their parents [1] . Extended family networks were destroyed after the 1994 Genocide through the death of nearly a million people (10 % of the population), displacement of more than two million refugees, and mass imprisonment [2] . The AIDS epidemic in Rwanda has also contributed to tremendous family separation and loss [3] . According to UNAIDs, there were 22,000 children in Rwanda living with HIV in 2014 and 85,000 orphans due to AIDS in 2014 [4] . Although it is likely that Rwanda's comprehensive HIV/AIDS response has prevented the pandemic from spreading at rates similar to other countries in sub-Saharan Africa (SSA), HIV/AIDS remains a significant contributor of vulnerability in children [4] .
Loss of support from an adult exposes children to distress resulting from lack of affection, insecurity, fear, loneliness, grief, or despair [5] . This study examines the role of HIV in the family on the likelihood of living in a foster home without a biological parent and how family factors such as parenting, support, and hardships differ between foster and non-foster families and contribute to mental health outcomes in children affected and unaffected by HIV.
In Rwanda, as in the rest of SSA, fostering of orphaned or abandoned children is common [6] . In SSA, nearly all orphans are taken in by extended family members [6] and the economic burden on foster families can be high [7] . Further, the safety net for orphaned and abandoned children is thinning, with communities overwhelmed and unable to absorb all of the children, yet there is a push for family-based care over institutions [8] . Quality of care in foster families may be affected by socioeconomic challenges, such as high dependency ratios with a large population of children relying on much smaller population of working-age adults for support [6] and a need for extensive support [9] .
AIDS-orphaned children often face compounded adversities such as poverty and stigma that further complicate the process of adjusting to parental death [10] . Often these children end up in informal foster care, childheaded households, or orphanages. Orphaned children living in foster families may face maltreatment or inequality in the household [11, 12] , more engagement in child labor [13] , school dropout [14] or falling behind in school [14, 15] , poorer health outcomes, and greater psychological distress [16, 17] . In Rwanda, children living with HIV and children living with a caregiver with HIV have much higher rates of depression, anxiety, conduct problems and functional impairment compared with HIVunaffected children [18] . One reason for the increased mental health risk observed in HIV-positive and HIV-affected children may be differences in parenting practices between biological parents and foster families, as HIVaffected and HIV-positive children in Rwanda are more likely to have experienced the death of a caregiver, and HIV-positive children are less likely to have their biological mother as their primary caregiver [18] .
Positive home environments are critical for children's mental health; inadequate parenting and child maltreatment cause toxic levels of stress that can contribute to delinquency and greater risk of depression and anxiety [19] [20] [21] . An extensive body of research has shown how support from caregivers can protect children from the negative, compounding effects of stress even in the face of adversities such as poverty or chronic illness [22] . Studies have shown that the family environment of AIDS-orphaned children, such as having ill caregivers or experiencing maltreatment, can mediate depression in children [23] ; however, more research is needed to better understand the experiences and potential risk factors of children living in foster families as there is little research on parenting practices in these households.
This study is a secondary analysis of existing data on HIV-positive children, HIV-affected (i.e., HIV-negative children with an HIV-positive caregiver), and HIV-unaffected children in Rwanda [18] . The goals of the present study were to compare symptoms of depression, anxiety, irritability, and conduct problems among fostered children and children living with at least one biological parent before and after controlling for HIV-status. The study further assesses whether family factors, including family unity, parenting, and daily hardships, mediate associations between foster status and mental health. It was hypothesized that HIV-positive children would be more likely to live in foster homes, that children living in foster families would have worse mental health outcomes, and that family factors would act as mediators in this relationship.
Methods Participants
This study received approval from the Harvard T.H. Chan School of Public Health Office of Human Research Administration and the Rwanda National Ethics Committee and was a collaboration between the Harvard School of Public Health, Partners In Health/Inshuti Mu Buzima (PIH/IMB), and the Rwandan Ministry of Health. Parent/guardian informed consent and child assent were obtained from all study participants. This study was conducted from March to December 2012 and detailed methods have been published previously [18] . Children between the ages of 10-17 living in southern Kayonza and Kirehe Districts were recruited in three groups based on HIV status: HIV-positive, HIV-affected (HIV-negative children living with an HIV-positive caregiver) and HIV-unaffected. Children were eligible for the study if they were 10-17 years of age and had resided in southern Kayonza or Kirehe Districts for at least one month. For each child, a co-resident adult caregiver was enrolled and asked to report on household characteristics and their own mental health; 'caregiver' was defined as an adult living in the household that serves as the primary caregiver to the child in the study. For fostered children, caregivers were predominantly relatives (86.6 %). In the case of non-fostered children, the co-resident adult caregiver was a biological parent. Participants were excluded if trained study members identified cognitive impairment compromising the child's ability to understand the assent procedures and measures. Interviews were conducted by local research assistants blinded to the child's HIV-status who were trained in research ethics and how to respond in the case of severe mental health symptoms, abuse, or suicidal ideation. Each assenting/consenting participant took part in an approximately 2-h interview. Child and caregiver interviews were conducted in the local language (Kinyarwanda) simultaneously in private locations apart from one another.
Sampling Procedure
The sampling procedure followed steps outlined in Fig. 1 . First, HIV-positive children ages 10-17 were identified in the public health system's electronic medical records (EMR), which maintains records of all identified HIVpositive patients in the study districts. HIV-positive children were stratified by their village of residence. Next, community health workers (CHWs) listed all children ages 10-17 in the identified villages using village registers which include demographic information for every resident in the village. Then specialized CHWs responsible for providing community-based HIV care to known HIV-positive patients split the list of all children into three groups based on HIV-status of children and the caregivers in the home: HIV-positive children, HIV-affected children, and unaffected children. HIV-affected children were identified as any children on the list living with a known HIV-positive caregiver. Lists of HIV-positive children from CHWs and the EMR were crosschecked, resulting in the identification of an additional 37 HIV-positive children not yet entered in the EMR. Cases of individuals not entered in the EMR can be due to a number of reasons such as relocation or a backlog of entering patient information into the system. Fifty-four HIV-positive children were ineligible primarily because they had moved out of the study area (39 % of ineligible children), were unable to be located based on geographic information (31 %), or had since retested HIVnegative (19 %).
Measures
Previous qualitative studies including free-listing and key informant interviews were used to identify mental health symptoms of children affected by HIV in Rwanda and relevant protective factors such as positive parenting and family support [24, 25] . Mixed methods were used to develop, adapt, and validate mental health measures and
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HIV-specific community health workers split the full lists into three groups based on HIV-status of children and caregivers measures of protective processes in the family and community in Rwanda during earlier phases of research [26] [27] [28] . Standardized measures were reviewed and used when they showed alignment with local constructs in related qualitative data (i.e., at least half of the items were conceptually equivalent to local indicators of mental health syndromes or protective factors) [24, 29] . These measures were then adapted and translated using a rigorous process of forward and backward translations [26, 27] . The Center for Epidemiological Studies Depression Scale for Children (CES-DC) [30] was adapted to measure depression (agahinda kenshi and kwiheba) [25] . The adapted CES-DC [26] contains the 20 original items and 10 items from qualitative data. The original scale was validated by comparing scores on the CES-DC with a clinical assessment completed by a Rwandan psychologist using a structured diagnostic interview tool, the Mini International Neuropsychiatric Interview for Children [31] . The CES-DC scale was scored 0 (never) to 3 (often), and the scale score was the sum. The complete 30-item CES-DC performed well in our validation study (a = .86, test-retest r = .85), and internal reliability in this sample was excellent (a = .92).
An adapted Youth Self-Report (YSR) Internalizing Subscale [32] measured symptoms of internalizing problems or mixed anxiety and depression symptoms (guhangayika) [25] . The adapted YSR contains 23 items, 16 from the original scale and 7 derived from qualitative data. Scoring was 0 (not at all true) to 2 (often true), and scored as the mean. The adapted internalizing problems scale performed well in our validation study (a = .93, test-retest r = .85) and internal reliability in this sample was excellent (a = .92).
Conduct problems (uburara) were measured using a scale derived from qualitative data that included salient indicators of conduct problems since standardized measures of conduct disorder did not match well with local constructs [28] . The scale contains 11 items scored 0 (never) to 3 (often) and was scored as the mean. Examples of items included ''I fought,'' ''I spoke rudely,'' and ''I roamed around.'' The scale performed well in validity testing (a = .89, test-retest r = .58) and internal reliability in this sample was excellent (a = .89).
Irritability (umushiha) was measured by an adapted Irritability Questionnaire [33] containing 27 items, 21 from the original measure and 6 drawn from qualitative data. Items were scored from 0 (never) to 3 (often), and the scale score was the mean. The scale performed well in our validation study (a = .92, test-retest r = .84), and the internal reliability of this sample was excellent (a = .92).
Parenting was measured using measures of positive parenting and harsh discipline. Positive parenting was measured by 16 locally derived items to capture the concept ''uburere bwiza'' (good parenting) [24] and 16 items from the Parental Acceptance and Rejection Questionnaire [34] . Positive parenting was scored on four-point Likert scale 0 (never) to 3 (every day) and the scale score was the mean with higher scores indicating more positive parenting behaviors. Examples of locally derived parenting items included, ''My caregiver converses with me,'' ''My caregiver raises me well for the good of Rwanda,'' and ''My caregiver expresses love to me.'' The local positive parenting scale performed well in validity testing (a = .94, test-retest r = .87) and the combined scale had excellent internal reliability in this sample (a = .93).
Two types of harsh discipline, psychological aggression and physical punishment, were measured by a 12-item scale adapted from UNICEF's Multiple Indicator Cluster Survey [35] (a = .78 in this sample). Items were scored 0 = No, 1 = Yes, and the subscales for physical punishment and psychological aggression were scored as a binary variable of whether or not the child reported each form of punishment in the past month.
Family-level factors included family trust and unity, daily hardships, and household socio-economic status (SES). Family trust and unity (kwizerana) [24] , was assessed by a scale derived from locally relevant indicators of the construct drawn from a prior qualitative research in Rwanda [24] . The scale contains 15 items scored 0 (never) to 3 (every day) with a total score comprising the mean. Examples of items are, ''We are united,'' and ''we are happy and joyful together''. The scale performed well during validity testing (a = .93, test-retest r = .76) and showed excellent internal consistency in this sample (a = .93). Daily hardships were measured by an adapted version of the Post-War Adversities Index (18 items) [36] , which had been used previously in SSA and included items such as food insecurity and conflict or illness in the family. Internal consistency in this sample was good (a = .80).
Caregivers completed the wealth index [37] from the Rwanda Demographic and Health Survey as an indicator of SES. Caregiver's mental health was assessed using the Hopkins Symptom Checklist, a 25-item measure of depression and anxiety previously tested and validated for use in Rwanda [38] (a = .94 in this sample).
Data Analysis
T-tests and Chi squared tests were used to assess differences in demographic characteristics among fostered and non-fostered children. Effect size for differences among fostered and non-fostered children were calculated using Cohen's d. Logistic regression was used to assess the likelihood of HIV-status predicting living in a foster family. Multiple linear regression analyses were used to assess the association of living in a foster family with mental health outcomes of depression, anxiety, conduct problems, and irritability in a multi-step procedure that assessed HIVstatus and foster family status independent of parenting and family level factors, then measures of positive parenting, psychological aggression, physical punishment, and daily hardships were added to the model. Multiple linear regressions were also used to assess the association of living in a foster family with parenting practices. Preacher and Hayes' multiple mediation approach [39] using biascorrected bootstrapped confidence intervals from 5000 repetitions was used to assess the significance of the indirect effects from living in a foster family to child mental health for each family-level factor. All final regression models controlled for age, sex, and socio-economic status. Data was analyzed using STATA version 12.0 [40] .
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HIV and Foster-Family Status Predicting Children's Mental Health Outcomes
Results of linear regression analyses assessing how family factors impact the predictive value of living in a foster family and HIV status on child mental health are presented in Table 3 . Model 1 examined the predictive value of HIVstatus and living in a foster family, controlling for age, sex, and SES. Model 2 added parenting, psychological aggression, physical punishment, and daily hardships as predictors. Family unity was not included as a predictor because it was highly correlated with parenting, and parenting was more highly correlated with mental health outcomes and was therefore retained as a predictor. a Not all rows add up to 681 due to missing reports on some variables b These may be underestimates, as the response options only allowed children to report if either their mother or father had died, but not both. We are therefore also unable to report rates of double-orphans 27 ], p = .01) than children living with at least one biological parent. However, these differences were no longer significant after accounting for family factors.
Higher scores on the parenting measure and fewer daily hardships predicted lower levels of depression, anxiety, conduct problems and irritability. Harsh disciplinary practices were associated with poorer mental health outcomes; psychological aggression predicted more conduct problems (B = . Results of multiple mediation analyses to assess the significance of the indirect effect of living in a foster family on child mental health through parenting and family factors are presented in Table 4 and 
Discussion
Prior research has indicated increased vulnerability facing children affected by HIV or living with HIV [41] [42] [43] [44] [45] , especially in resource-poor settings. However, while the research to date has given a great deal of attention to documenting the experiences and vulnerability of AIDS orphans [46, 47] , there has been little fine-grained attention to questions of fostering and other family configurations that are common for supporting children affected by HIV in SSA. In this manner, the present study helps to advance insights into the situation of children-many affected by HIV-who are in fostering situations in Rwanda, and it points to important topics for future research in many resource-poor settings. Of importance, our findings indicate that HIV-positive children are significantly more likely to live in foster homes compared to HIV-affected and unaffected children; however, living with HIV was not significantly predictive of greater symptoms of mental distress after accounting for foster family status. However, HIV-positive status remains an important contributor to greater symptoms of distress since children who are HIV-positive are much more likely to live in a foster family. HIV-affected children were not more likely to live in foster families. One potential explanation for the lower number of HIV-affected children in foster families is the lower number of reported caregiver deaths among HIV-affected (22.8 %) compared to HIVpositive (50.5 %) children; the HIV-affected sample in this study is predominantly children currently living with an HIV-positive caregiver. However being HIV-affected was significantly predictive of depression and irritability after accounting for other family and household factors.
In Rwanda, universal access to treatment and specialized services for HIV-positive children [3, 48] may be one explanation for better mental health outcomes in HIVpositive children compared to the elevated levels of mental health distress in HIV-affected children who often do not receive additional services. Without access to the same services as HIV-positive children, HIV-affected children may lack needed support to cope with a caregiver's HIV. Further, the higher levels of mental health problems in HIV-affected children after accounting for living in a foster family and other parent and family factors highlights the vulnerability of these children which has been demonstrated in research among HIV-affected children in other settings [49, 50] . Providing family-focused parenting and mental health services linked to HIV care may be an important opportunity to promote mental health in children living with HIV themselves as well as children whose caregivers are living with HIV.
Results indicate that children living in foster homes are more likely to develop symptoms of depression, anxiety and irritability due to less positive and supportive parenting practices, which are important protective factors against mental health symptoms. These studies complement existing research highlighting the increased risk of distress and maltreatment among orphaned and abandoned children [11, 12, 16, 17] . By accounting for parenting practices, this study provides additional context as to the mechanisms by which orphaned children and children living in foster families in Rwanda may exhibit greater levels of mental health distress and requires further research, both quantitative and qualitative, in other settings in SSA [16] . Lower SES, larger family sizes, and greater daily hardships are additional negative factors that are associated with increased mental distress in the literature [6, 7, 51 ], but were not present in our sample of foster children. A higher SES associated with fostering children in this sample may contribute to protecting foster children from worse All models control for sex, age, SES, and HIV-positive and HIV-affected status outcomes. These findings contribute to the ongoing discussion regarding foster homes in Rwanda, where national policy has called for de-institutionalization and reintegration of children back into extended families rather than housing them in institutions [52] . As the Rwandan government advances this policy of encouraging formal fostering instead of orphanages, further studies are needed to understand how to promote mental health, family functioning and supportive parenting of children in foster care during and after reintegration into families. Such analyses, with a focus on the mechanisms that may be in operation, can suggest supports and services that may help strengthen families that are expanding and adjusting to a fostering arrangement. Similar movements are underway across SSA and other low-resource settings making mixed methods research of this nature increasingly critical. Limitations of this study must be noted. Logistically we were unable to collect biomarkers of HIV-status for the children recruited in the sample. However, due to the robust system of CHWs in Rwanda and additional support in the study districts by PIH/IMB which provides directly observed therapy to HIV-positive patients, we have confidence that our methods overall contributed to correct categorization of children by HIV-status for those who tested positive through the Rwandan health system. Also, any miscategorization, which is likely present, but rare given the strength of the HIV-testing and CHW system in Rwanda, would have occurred equally among the three groups. Given the focus on children's outcomes, data related to caregiver HIV clinical outcomes, disclosure to children, and current illness were not collected which could have strengthened the analyses. However, we relied on the categorization of HIV-care service providers at the community level. Additionally, we did not gather information on when or why children entered a foster family or how they may have acquired HIV, which also could be an important factor in children's wellbeing. Given the potential bias in reporting of biological parents compared to foster caregivers, we chose to rely on child self-reports of main outcomes. The strengths of this study include the use of validated measures of mental health, protective factors and family processes in Rwandan children and a sample allowing for comparisons across children affected and unaffected by HIV. 
Conclusions
Our findings demonstrate that family support and positive parenting practices play important roles in shaping the mental health of children and can mitigate risks such as those observed among children living in a foster families. In our study, children living with HIV were much more likely to live in a foster family than their peers who were unaffected by HIV. Children who are in foster homes may be less likely to have the protective factors of family support and supportive parenting. Individual mental health interventions as well as family-based preventative interventions may be warranted to promote these protective factors and prevent child mental health symptoms [53] . Healthcare providers and social service programs should endeavor to provide such support to foster parents to ensure they are adequately empowered and supported to care for fostered children. In our study, we also observed that HIV-affected children also had higher levels of mental health distress compared to HIV-positive and HIVunaffected children. Interventions that specifically target this population are warranted in Rwanda and such dynamics should be explored in other parts of SSA as well. Further, children in foster families and HIV-affected children should be connected to healthcare and social service providers and institutions to support their mental well-being. Theory and evidence-based interventions to support foster families that focus on empowering and developing positive parenting skills in foster parents and providing information on promoting children's mental health in the context of adversity such as parental loss and parental HIV are advised. Providing family-focused parenting and mental health services in HIV clinics may also improve mental health outcomes of children living with, and affected by, HIV.
